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[57] . ABSTRACT

An improved tape cassette which can be automatically
loaded into a tape recording and playback machine by
moving it in a horizontal plane and in which the cassette
includes pinch rollers and a pair of face gears with

- radially extending teeth for engagement with movable

mating face gears with radially extending teeth to drive
the take-up reels and wherein capstan engaging concave
portions are formed in alignment with the pinch rollers
in the surface of the cassette and with a plurality of head
inserting openings formed in a front face of the cassette.
Capstans are receivable in the capstan engaging open-
ings so that the pinch rollers will press the tape against
the capstan for driving it and the various heads are
engageable with the tape through the openings formed
in the front surface of the cassette. |

4 Claims, 9 Drawing Figures

4s]  May 1,198
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o
* TAPE CASSETTE
BACKGROUND OF THE INVENTION

1. Field of the Invention |
This invention relates in general to a tape cassette and

~ each other and the tape T can be injured when it is -

‘more particularly to an improved tape cassette which

can be horlzentally inserted and removed from a tape

machine.

2. Descrlptlon of the Prior Art

Conventional compact tape cassettes are illustrated in
FIG. 1 which comprises a plan view wherein the upper

10

half of the cassette casing has been removed. In FIG. 1,

a lower half of the cassette casing 1 has a central open-
ing portion 2 formed at the front surface side. Openings
3a and 3b are arranged In symmetrical positions of the
front surface and small windows 4a and 4b are located
on both sides of the central opening 2. Partition plates
5a and 5b separate the right and left opening portions 3a
and 356 from the inside of the lower half 1 of the tape
cassette and capstan insertion through holes 62 and 6)
are formed for receiving the capstan therein. Position-

ing Openmgs 7a and 7b are formed 1n the cassette and a

pad 8 is attached to a resilient spring member 8’ within
the central opening portion 2. Erase preventing con-

cave portions 92 and 96 are formed in symmetrical

positions at the rear of the lower half of the cassette 1.

15

- unloading the tape cassette and the construction of such

20
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- Hubs 10z and 10b are mounted symmetrically within

‘the lower half 1 and upper half of the cassette and the
“hubs 10z and 105 are positioned by inner surface rims
not shown of the upper and lower halves of the cassette
casing and are arranged to have predetermined axial

~ distance therebetween. When the cassette casing 1S

~ loaded into a tape recorder, reel shafts 14a and 14) are
inserted from the underside of the cassette casing into

the hub apertures 11¢’ and 115’ and a capstan 15 1s in-
~ serted from the underside in the capstan through the

30

wound with the edge portion of the tape contacting the
inside of the upper and lower halves of the cassette

“casing to cause damage and also to result in a deterio-

rated audio signal during record or playback operation.
Due to the clearances in the rotary direction between

the engaging extensions 11a’ and 115’ of the hub aper-
- tures 11a and 115 of the hubs 10 and 105 and the pro-

Jections 144’ and 14b' at the reel shafts 14a and 146
causes a servo response when the tape T starts to run

~ and is stopped and thls 1S very undesirable and unsatis-

factory.

Also, since when the tape cassette is loaded or un-
loaded into or from the tape recorder in the axial direc-
tion of the reel shafts 14a and 14H and the capstan 15, it
1s required that the tape recorder be provided with a
loading and/or unloading mechanism for loading and

apparatus becomes very complicated and the loading
and unloading of the tape cassette becomes very diffi-

cult particularly for an automatic changer mechanism

for the tape cassette. An extremely complicated mecha-
nism 1S required for an automatic change and thus the

conventional tape cassette is unsuitable for use wth

automatic changer mechanism.

SUMMARY OF THE INVENTION

It 1s an object of the present invention to provide an
improved tape cassette which eliminates the defects

inherent in the conventional tape cassettes.

It 1s another ob_]ect of the present invention to pro-

- vide a tape cassette in which the tape cassette can be
- loaded and are unloaded in the direction perpendicular

35

openings 6z and 6b positioning pins 6a¢ and 6b are re-
ceived within the positioning openings 7a and 7b re-

spectively, so as to accurately position the tape cassette.
~ During record or playback mode of the tape recorder,

the tape T is transported by a pinch roller 17 which i1s

40

inserted from the front surface of the cassette into the

‘'opening 3q and 3b which is provided at both sides of the
central opening 2 so as to press or grip the tape T
against the capstan 15 so that the tape 15 will be driven

45

by the capstan 15 from a tape supply reel which is nor-

mally mounted on the left hand hub 10g and the tape 1s

transported by a guide pin 124, a guide roller 13¢ and

over a front tape path by a record and/or playba‘ek head
18 which is in close contact with the tape and is then
delivered by a guide roller 135 and a guide pin 125 to
the talce-up hub 106 where it is wound. An erase head
19a 1s illustrated in FIG. 1.

Since the tape cassette is ]oaded ancl/ or unloeded to
or from the tape recorder in the axial direction of the

- reel shafts 14a and 14b and the capstan 15 and due to
positional deviations in the tape cassette, clearances

 have been provided in prior art cassettes between the
- lower half of the cassette casing and the hubs 10aq and

- 10b, respectively. Additionally, such clearances are

provided for the rotary drive between the engaging
projections 11’ and 115’ of the hub apertures 11a¢ and
‘1156 formed within the hubs 10z and 104 and extensions

- ' 14a and 14b of the reel shafts 14a and 146 into which the

: : reel shafts 14e and 14b are engageably inserted.
- When the tape T is transported and rewound, it is

o pos:«nble that the hubs 10z and 1056 will swmg relatwe to __

50

to the reel shafts and capstan. )
It is a further object of the invention to provide a tape

cassette in which hubs are positively engaged with reel

shafts in the rotary direction and the hubs are always

- rotated together with the reel shafts so as to form a

unitary unit such that even in the case of starting and

stopping the tape transport constant tensmn will remain
on the tape.

Aecordmg to one aspect of the present invention, -
there is provided a tape cassette comprising a cassette
casing with a plurality of head inserting openings in its
front surfact and a tape path formed in the cassette on

the inside of the openings and with a pair of hubs pro-

vided to wind and rewind tape which has been trans-
ported along the tape path, a pair of pinch rolls are
mounted in the cassette at both end portions of the tape

‘path and a capstan engaging cutout portion is formed on
opposite sides in alignment with the pair of pinch rollers
and the cutouts extend into at least one of the upper and

~ lower surfaces adjacent the pinch rollers. A pair of face

3

gears with radially extending teeth formed on the end

surface of each of the hubs at the centers and with en-

- gaging portions formed around the face gears prowde

for driving the hubs.

Other objects, features and advantages of the present
invention will become apparent. from the following

description taken in conjunction with the accompany-

ing drawings in which like references designate!;_the

~ same elements and parts.

6 -
-~ FIG. 11_saplan view Wthh is used to expla_m conven-
~ tional standard compact tape cassette in which the

BRIEF DESCRIPTION OF THE DRAWINGS

upper half of the cassette casing has been removed; -
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 FIG.2isa perspective view of one exampie of 2 tape

- cassette according to the present invention;
~ FIG. 3 is a perspective and exploded view used to
| _expla_m in corresponding relationship between the tape

~cassette of the present invention and a tape driving

B mechamsm portion of a tape recorder; =
- FIG. 4 is a plan view for 111ustrat1ng how the tape

‘cassette of the present invention is loaded into the tape

 driving mechanism;

. FIG.S1sa parttally cross-sectional view of this hub
| .-_showzng how they engage with the driving shafts;

- FIG. 6is a partially cross-sectional view of the record

or playback head showmg how it is inserted into the

- tape cassette;

- FIG. 71 a partlally cross-sectional view showing
“how a capstan is inserted into the tape cassette;

- FIG.8isa plan view showing how the tape cassette
‘of the invention is loaded into a tape driving mechanism

~ portion; and

FIG. 9 is a partially cross-sectional view illustrating

o "how the record and/or playbaek head 1s lnsel'tEd Into

~ the tape cassette illustrated in FIG. 8.

'DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 2 is a cutaway perspective view of a tape cas-
sette of the invention and FIG. 3 is a perspective cut-

4,445,651
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the inside of the tape path 25 and has its central front

15
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away exploded view of the cassette with the tape driv-

ing mechanism illustrated.

A tape cassette casing 21 has upper and lower halves
21a and 21b. The front side is formed with a central
opening 22 through which a record and/or playback
head can be inserted and side openings 23a and 23b are
located symmetrically on both sides of the central open-
ing 22 through which the erase head can be inserted.
Along the inside front wall past the central opening 22
and the side openings 23a and 23b are mounted guide
pins 24a, 24b, 24c, 24d, 24¢ and 24f to form a tape path
25. The cassette casing 21 has mounted therein pinch
rollers 26a and 265 which are freely rotatable and are
respectively mounted at opposite ends of the tape path
25 as illustrated. Aligned with the pinch rollers 26a and
26b and extending from the front side into the underside
thereof are formed slots or cutout portions 27a and 275

30

335

soO as to allow a capstan to engage the pinch rollers 26a 45

and 26b. At positions behind the side portions of each of
the pinch rollers 26a and 265 are mounted guirde pins
28a and 28b respectively.

A pair of hubs 292 and 296 are symmetrically
mounted within the casing 21. At the centers of the hubs
on both upper and lower end surfaces are formed con-
cave portions 30, 305 and 302’ and 305'. On the lower
end surfaces of the hubs 292 and 29b are formed pro-
truding members 294’ and 295’ with the lower concave
portions 302’ and 305’ formed at the centers thereof.
The protruding members 292’ and 295’ have diameters
which are smaller than the outer diameter of each of the
hubs 29z and 295. On the end surfaces of the protruding
members 294’ and 295’ are formed face gears with radi-
ally extending teeth 31e¢ and 314. Into the face gear
radially extending teeth of the hubs 292 and 29 are
~ inserted projecting members 322 and 3256 which extend
from the inner surface of the upper half 21a of the cas-
sette and have a top which is nearly spherically shaped
and extending surfaces 29a’ and 29’ attached to the
lower end surfaces of the hubs 29a and 296 engage
circular shaped openings 33a and 335 which are formed
in the lower half 215 of the tape cassette so that the hubs

50
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294 and 29b are positioned and mounted so as to keep

the predetermined axial distance between them. With
this condition, the face gear radially extending teeth

- members 31a and 315 of both of the hubs 292 and 295

are respectively exposed and extend beyond the under-
surface of the cassette casing 21 so that they can mate
with the driving member which is external to the cas-

sette.
FIG. 4 illustrates a resilient piece or leaf spring 34
which is mounted within the cassette casing 21 along

surface attached to a pad 35 which is adjacent the cen-
tral opening portion 22 and which is maintained in close
contact with the record and/or playback head 49 and
on both sides of the front surface there attached pads
36a and 365 which are opposite the side openings 23a
and 23b and which are mounted closely adjacent the
erase head 50g2 and 504, respectively. On the lower
surface of the cassette casing that is in the central part of
the front edge portion of the lower side of the lower
half 21b is formed an aperture window 37 which is
wider than its depth relative to the bottom side of the
cassette into which a pair of guide pins can be inserted.
On both sides of the window aperture 37 there are
formed positioning apertures 38a and 38b. Through
both sides of the upper surface of the upper half 21« are
bored holes 392 and 39b so as to expose the peripheral
edge portions of the upper end surfaces of the pinch
rollers 26a and 265 as illustrated in FIG. 2.

The end surfaces of the pinch rollers 26a and 265 are
formed with stripes 40a and 40b which extend radially
from the center thereof and comprise alternate black
and white band-like strips which can be detected by a
light detector. It is adequate to form such strips only on
one side of the end surfaces, that is on the side where
light-emitting diodes and/or other receiving elements
are to be mounted.

FIG. 3 illustrates a tape driving mechanism 41 which
has a pair of drive shafts 42a and 42b that are aligned
with the face gears 31a and 315. Hub receiving basis 434
and 43b are mounted on the drive shafts 424 and 425
and the bases have diameters which are the same as the
protruding surfaces 292’ and 296’ of the hubs 29z and
29b of the tape cassette. At the center of the members
43a and 43b extend protruding convex members 44a and
44b which are receivable in the concave openings 30a’
and 305’ of the hubs 292 and 29b. The top surfaces of the
hub receiving bases 43a and 43b are formed with face
gears with radially extending teeth 45a and 456 which
are substantially identical with the face gears 31a and
315 of hubs 294 and 29b. The drive shafts 42a and 42b
are spring biased upwardly by the springs 46a and 46b
to hold the member 43a and 43b against the members
29a’ and 295"

Capstans 47a and 47) are symmetrlcally located rela-
tive to the pinch rollers 26a and 265 of the tape cassette

~and positioning guide posts 48z and 48) record and/or

playback head 49 and erase heads 502 and 50) are sym-
metrically mounted on opposite sides of the head 49.
The tape driving mechanism 41 also is provided with
light-emitting and/or receiving elements S1a and 515
adjacent the under surface of the cassette casing 21 and
the cut-out portions 27a and 27b formed in the under
surface of the lower half 215 so as to radiate light beams
onto the stripes 40a and 40b on the end surfaces of the
pinch rollers 26a and 26b and receive reflected light
energy. The light-emitting and/or receiving elements
51a and 51b may be placed in alignment with openings
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39a and 3%h formed thrcugh the upper half 21a of the |

cassette.

~ On the under surface cf the cassette casmg 21 that 1s_' .'
the under surface of the rear edge of the lower half 215

“are formed detecting apertures S2a and 52b for various

uses such as to prevent erasing of the tape or to actuate

the various switches in tape selectmg and fcr cther |

- purposes. | |
In use, to load the tape cassette acccrdlng to the

~ Invention into the tape recorder, the cassette is inserted
~ into the tape driving mechanism section in a horizontal

direction which is a direction perpendicular to the axial
- directions of the drive shafts 42z and 425. |

- When the tape cassette is inserted in this manner, the
drive shafts 42a and 42b are pressed down by the under

surfaces of the hubs 29¢ and 295 are cppcslte the pro-

30a' and 305'. This allows the face gears 31a, 45a and

29a and 2956 will be pressed upward and the bottom

surfaces of the concave members 30z and 306 formed on
~ its upper end surface sides will be firmly engaged with

the top of the projections 32a and 325 for axial support.

The positioning apertures 384 and 385 of the cassette
casing engage the positioning guide pins 484 and 48b so
that the tape cassette will be supportively positioned in

the tape driving section of the tape recorder and the
hubs 29a and 29) and the drive shafts 42a and 426 will

be in the coupled state so that rotary driving can occur.

In this condition, the capstans 47a and 47b are pressed in
- contact by the pinch rollers 26a and 265 because the
capstan engages the cut-out portions 27a¢ and 27b
formed through the cassette casing 21 and the tape T is
firmly gripped between the capstans and the plnch rol-
lers so that it will be driven.

Then the record and/or playback head 49 is 1nserted
through the central opening 22 of the cassette casing 21
and the erase heads 50z and 504 are inserted through the
side openings 23a and 23b so as to contact the tape T
-~ and the pads 35 and 36a or 365 presses the tape T out-

10
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surface of the cassette casing 21 by the hub recelving
bases 43¢ and 430 and the drive shafts are lowered
~ against the spring bias of the springs 46z and 46b. When =
the concave members-30a’ and 305’ in the under end,:-

- jecting members 44q and 44b on the hub receiving bases
 43a and 43b, the drive shafts 42¢ and 42b will move
" ‘upward due to the biasing force of the sprmgs 46a and
- 46b to lock the projections 44a and 445 in the openings
25
315 and 45b to mesh for driving engagement. The hubs

_ _.’pms 534 and 53b 111ustrated in FIGS 8 and 9 can be",-: o
~ inserted into the window aperture 37 which is longer in e

- width and are formed in the front edge control portion " -

of the underside of the lower half 21 of the cassette =

casing 21 so that they face the central opening 22 and

~are used as the inside guide pins for the tape path 25,
"Each of the guide pins S3a and 53b can be made cf

precision metal and are formed with a higher precision

than the guide pms which are integrally molded within
the cassette casing 21 so that the tape T can be trans-_]: |

~ ported more accurately and stably SRR
~ The guide pins 53z and 53b are arranged such that =
when the cassette is loaded in the tape recorder they are
- lifted upward and inserted into the wmdcw aperture 37 2
-cf the tape cassette casing 21.

In the tape cassette according to the embodiment

- described above since the record and/or reproductlon

of the tape T is accomplished based upon a reverse

system as the record and/or playback head 49 is uti- -

lized, a four-channel head or the head 49 is moved up

 and down in a forward and reverse direction transporta-
‘tion or moved by half a turn. Such arrangement is con- :

ventional and will not be described in detail herein.
For the case of normal record and/or reproduction
where the record or reproduction of one side of the tape

- cassette 1s completed, the cassette is turned over so as to

- record or reproduce on the other side of the tape T and

30
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wardly so that the heads will be in close contact with :

the tape.

Under these conditions, the tape T is moved by rota-
tion of the hubs 29a and 2956 which are integrally ro-
tated with the drive shafts 42a and 42b and the capstans

47a and 47b as recording or reproduction of the tape T
is accomplished. As the tape T is moving, irridation of

~ hight beams on the end surfaces of the pinch rollers 26«
and 265 on which the stripes 40z and 406 are formed by
the light-emitting and/or receiving elements 51a and
51b. In other words, the velocity of the tape transport
can be detected by detecting the rotational velocity of
the pinch rollers 26a and 265 by irridating light and
receiving reflected light and the tape transport velocity
1s detected and fed back to the drive motor not shown,
- for driving the drive shafts 42z and 42b and the capstans

47a and 47b so that the rotational velocity of each of the

motors 1s controlled to cause the tape T to be trans-
ported at a constant velomty |

The tape cassette in this embodiment can utlltze the

guide pins provided at the tape recorder side. The gutde

50

35
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“1n the above embodiment, the face gears 31a and 315 are

formed on both end surfaces of the hubs 29z and 295

and the face gears 31a and 31) of the hubs 29z and 295

are also exposed beyond the upper 21a of the cassette

~casing 21 and the capstan engaging cut-out portions 27a
and 27b formed across the top to the bottom of the

upper half 21a. It is sufficient that the tape driving
mechanism section 41 of the tape recorder be provided

‘with one capstan and one erase head as in a normal tape

recorder. As described in the tape cassette according to
the present invention since a pair of pinch rollers are
provided at positions on both end portions of the tape

path ‘along the openings of the cassette casing into
which the respective heads are inserted facing both of

the pinch rollers, the opening portions and the capstan
engaging cutout portions are formed across at least one
of the upper and lower planes adjacent thereto and the
face gears are formed on the centers of at least one end
surfaces of the pair of hubs around which the tape is

‘wound and the engaging members in the rotary direc-

tion are formed around the face gears so that when the
tape cassette is loaded on the tape recorder it is not
necessary that the hub driving shafts be inserted deeply
into the cassette casing and the hub driving shafts can
engage with the hubs on the surface of the cassette
casing so that loading of the tape cassette from the

horizontal direction perpendicular to the hub driving
shafts can occur. This allows loading in a so-called slot

can be accomplished and the loading operation is simple
and thus an automatic changer apparatus for the tape
cassette can be simply constructed. | |

Also, since the hubs are completely aligned with the
driving shafts in the axial direction due to engagement
by the face gears and hence the engaging members are
engaged with the rotary direction of the driving shaft so
that the hubs are integrally rotated together with the

‘driving shaft so as to form a unitary body so that the
65

tape can be transported in a stable manner with uniform
tape tension from the start of the tape transport to the
end of its running, thus, achieving improved recording

and reproduction characteristics.
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- Although a single preferred embodiment is described, |

it will be apparent that many modifications and varia-
tions could be effected by one skilled 1n the art without
departing from the spirit or scope of the novel concepts

of the invention so that the scope of the invention is
determined only by the appended claims.

We claim as our invention:

1. A tape cassette comprising, a cassette casing hav-
ing a plurality of head inserting openings provided 1in its
front surface, a tape path formed therein along the in-
side of said openings and a pair of hubs provided to
wind therearound a tape transported along said tape
path, a pair of pinch rollers mounted in said cassette at
both end portions of said tape path, capstan engaging
cut-out portions formed so as to oppose said pair of the
pinch rollers across the surface on which said openings
are formed and across at least one of the upper and
lower surfaces adjacent thereto, a capstan receivable
within at least one of said capstan engaging cut-out
portions to drive said tape, driving gear portions formed
on at least one end surface of each of said hubs, and
driving gear means external to said cassette and engage-
able with said driving gear portions to drive them in a
rotary direction, wherein at least one of said pair of
pinch rollers 1s provided with a stripe pattern on the
upper surface or the lower surface thereof, and wherein
a through-hole is bored through at least one of the
upper and lower halves of the cassette casing and op-
posed to said pinch roller and means for radiating and
detecting said stripe pattern to detect the velocity of
said tape mounted adjacent said through-hole.

10
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2. A tape cassette comprising a flat planar case, a
take-up reel and pay-out reel rotatably supported in said -
case and magnetic tape extending between said pay-out
and take-up reels, a pinch roller rotatably supported in

said case and engageable with said tape, a first face gear
formed on said take-up reel and available for driving

from outside said case, a first driving gear engageable
with said first face gear of said take-up reel, and a first
driving means external of said cassette flexibly con-
nected to said first driving gear to drive 1t, including a
second face gear formed on said pay-out reel and avail-
able for driving from outside said case and a second
driving gear engageable with said second face gear, and
a second drive means external of said cassette flexibly
connected to said second driving gear to drive it, a
through hole, and wherein said pinch roller is formed
with stripes of contrasting colors on an end face thereof,
and means for radiating and detecting said stripes to
detect the velocity of said tape mounted adjacent said
through hole, and including a portion of said case re-
moved adjacent said pinch roller, and a capstan
mounted so that it can engage said tape to drive it.

3. A tape cassette according to claim 2 wherein first

and second face gears are formed with tapered openings

and said first and second drive gears have tapered mem-
bers receivable in said tapered openings of said first and
second face gears. . |

4. A tape cassette according to claim 2 wherein said
tape cassette can be inserted into a slot only slightly
thicker than said case so as to engage first and second

drive gears with said first and second face gears.
xk %x Xx ¥k ¥
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